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“Never keep up with the Joneses. Bring them down to your level instead. It’s much cheaper.” Quentin Crisp

1. Introduction

Do our beliefs about how much our peers earn relative to our own earnings matter? An extensive literature
suggests that it may along many dimensions. In development economics, the Easterlin paradox states that
average happiness levels of countries are not increasing with income levels above a certain level and that
only relative income levels within a population matter for happiness (Easterlin 1974, Deaton 2008). The
potential importance of perceived peer incomes has also been emphasized in other contexts. In
macroeconomics and finance for example, theoretical and empirical work has argued that “keeping up with
the Joneses” effects—in which spending patterns depend in part on how much peers are consuming,
especially on conspicuous items—are strong and can account for empirical patterns like consumption inertia
and help resolve asset pricing puzzles (Campbell and Cochrane 1999, 2002, Smets and Wouters 2007). In
labor, experimental evidence suggests that learning that one’s peers make more money than expected tends
to reduce job satisfaction and increase job search (Card et al. 2012) while in political economy, some have
found that higher relative income may decrease the desire for redistribution (Cruces et al. 2013). One
common challenge in quantifying peer effects is the difficulty in separating causality from correlations. In
the Manski (1993) terminology, one needs to identify “exogenous (or contextual) effects” rather than
“endogenous effects”.

In this paper, we provide new causal evidence on the role of perceived relative income and debt
standings on a range of individual beliefs and actions. We use a novel approach that exogenously changes
individual perceptions about relative standings by implementing a randomized controlled trial (RCT) in a
representative survey of households in the Netherlands. We report five key findings. First, when individuals
have exogenously higher beliefs about their income relative to their peers, they are less likely to believe that
income and wealth differences are too large and less supportive of trying to reduce income inequality,
consistent with earlier experimental evidence in Cruces et al. (2013). However, we show that this is not
because they increasingly view income and wealth disparities as a fair outcome reflecting differences in
work ethic across individuals but rather because they are increasingly viewing income differences as
incentivizing. Second, perceived income standings also matter for the amount of time that individuals spend
socializing with peers, a previously unexplored margin through which peer effects can influence behavior.
Higher perceived relative income increases the amount of time spent socializing with peers in recreational
settings but does not affect the extent to which individuals participate in political or other civic organizations.

Third, we find that when individuals learn that their peers earn more than what they thought, these
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individuals become more likely to be employed in subsequent months and their expected household income
rises. Fourth, spending responds to perceived relative income standings in the qualitative manner described
by “keeping up with the Joneses”. However, the quantitative magnitudes are quite small in the months
following the information experiment and far from those needed to rationalize macroeconomic and finance
puzzles. Finally, believing that one makes more money relative to peers causally and meaningfully increases
self-reported happiness, above and beyond effects coming from changes in beliefs about inequality, time
spent with peers, or spending patterns.

To establish these results, we run several survey waves in 2020. In the first wave, respondents were
asked demographic and economic information as well as questions about how much they thought their peers
earned and how much debt they had. A randomly selected subset of these households was provided two
weeks later with information about the actual average income or debt of their peers, with the latter group
being identified through age, education, marital status, and, in the case of debt, homeownership. In follow-
up waves done over three months after the first wave, respondents were then asked a number of additional
questions about their beliefs and actions, which allow us to assess whether these were impacted by the
information treatments. Key to our identification, therefore, is the randomized information treatment, which
we show was successful in generating meaningful revisions in respondents’ beliefs about their relative
income and debt levels. In relying on an RCT to assess the effects of new information on beliefs and
outcomes, we follow a growing literature that has applied this technique in macroeconomics (Roth and
Wolhfart 2020, Cavallo et al. 2017), finance (Beutel and Weber 2023), political economy (Cruces et al.
2013, Stantcheva 2020), and labor economics (Jager et al. 2022) among others. We differ from much of this
work in that information treatments are tailored to the individual’s peer group, as in Hvidberg et al. (2023),
where the peer group is defined based on age, education, and region. This yields an additional testable
implication from Bayesian learning, namely that the coefficients on the provided individual-specific signal
and their prior belief sum to zero, a prediction which is borne out in the data.

From this exogenous variation in perceptions about income and debt relative to peers, we can assess
whether and how relative income or debt matter for individuals’ beliefs and decisions. Existing research has
found a link between relative income standing and borrowing, showing that in order to “keep up with the
Joneses™ households are willing to borrow more and assume a high debt burden that may induce financial
stress (see Georgarakos et al. 2014 and Agarwal et al. 2020). However, little is known on whether our beliefs
about how much our peers borrow relative to our debt matter. Shedding light to a possible relative debt

channel can be insightful in view of private debt growth and proliferation of various borrowing instruments



for households over the past few decades. More borrowing on behalf of households may address real
liquidity needs and support their finances but may also increase financial vulnerabilities if debt is used
counterproductively e.g., to only finance conspicuous consumption. Thus, it is interesting to assess whether
households partly base their behavior on views about their relative debt position.

Another motivation to look at these two channels separately is that views about relative income and
debt standings may influence individual beliefs, e.g., about equity and redistribution, in quite different ways,
especially as certain policies are seen as having different implications for different population segments. For
example, the recent prolonged period of ultra-low interest rates has been often seen as rewarding borrowers
while, at the same time, punishing savers and has thus created some sense of social injustice that likely
differs across population groups. Another application is to the forgiveness of college debt, as done by the
Biden administration in the U.S. Moreover, income and debt have differential effects on happiness and thus
we are able to assess whether relative income and debt matter too.

We track a variety of individual-level outcomes and decisions by fielding follow-up surveys in the
months after our information experiment. Combining the exogenous variation in perceived relative income
and debt with the various outcomes allows us to speak directly to whether and how relative standing affect
individual beliefs and decisions.

Our first application is to beliefs about inequality and redistribution. Prior work has also applied
RCT strategies to address this topic and found mixed results. For example, Cruces et al. (2013) and Hvidberg
et al. (2023) find that those who receive information indicating that their relative income is lower than they
thought (i.e., “bad news”) demand more redistribution whereas Hoy and Mager (2021) find that they demand
less. Karajda et al. (2017) instead find that it is only those who are told their relative income is higher than
they thought (“good news”) who respond to the information, and they do so by demanding more
redistribution. Fehr et al. (2022) find no link in the context of global inequality. Relative to this earlier work,
we make three distinct contributions. First, we provide new evidence from the Netherlands and find that as
perceived relative income rises, individuals are less likely to think that income and wealth inequality are too
large and less likely to think policies should be used to make income more equal, i.e., the demand for
redistribution falls with perceived relative income. In addition, we find no statistically significant difference
between those receiving “good news” versus those receiving “bad news” about their relative income
standing. Second, we are able to provide more nuance on why perceived relative income shapes the desire
for redistribution. We find that when someone learns that their relative income is higher than they thought,

it is not the case that they become more likely to think that income differences are fair or justified by hard



work. Rather, they become more likely to view income differences as incentivizing. Third, we go beyond
relative income differences and study perceived relative debt standings. We find that while these are often
unconditionally correlated with measures of the desire for redistribution, there is no causal link running from
perceived debt standings to beliefs about desired levels of inequality or the need for redistribution.

Our second main result focuses on the link between relative income and time spent with peers. We
provide novel, albeit tentative, evidence that as individuals perceive themselves as earning higher income
relative to their peers, they tend to increase the amount of time spent outside of work with friends, neighbors
and other peers. We do not find evidence that this occurs via increased participation in political or other civic
organizations but instead through sports and other community centers. To the best of our knowledge, we are
the first to identify any link, and especially a causal link, between perceived relative income and time spent
socializing with peers.

Third, we consider the influence on peer effects on employment. Work by Card et al. (2012) as well
as Jager et al. (2022) has found that when workers learn about what their peers earn, this leads them to
engage in more job search. However, evidence on actual job outcomes has been more limited. Because our
data have a panel structure, we are able to assess how exogenous variation in beliefs about peers’ incomes
affects actual employment decisions. We find an asymmetric response in line with Card et al. (2012). When
workers learn their peers earn more than they thought, they become more likely to be employed in
subsequent months or less likely to become non-employed. We also find positive effects on their expected
income for that year.

Fourth, we study the link between perceived income and debt standings with respect to actual
spending decisions. “Keeping up with the Joneses” is an integral component of many macroeconomic (e.g.,
Smets and Wouters 2007, Huang et al. 2022) and finance (e.g., Cochrane and Campbell 1999, 2002) models
but causal evidence on this mechanism is limited. Much of this evidence relies on the dynamics of aggregate
or state-level consumption rather than individual-level outcomes and points toward a very high pass-through
from others’ spending to individual spending decisions (e.g., Korniotis 2010). Our follow-up surveys
included questions about recent spending on non-durables and services, as well as about the extensive and
intensive margins of durable goods purchases. We can therefore study directly any causal effects running
from perceived relative income and debt into spending decisions. Consistent with the existence of
reallocative “keeping up with Joneses” mechanism, we find that when individuals learn that their peers earn
more than they thought, they tend to reallocate their consumption more toward durable goods and away

from non-durable goods and services. The increase in “conspicuous” spending is consistent with earlier



evidence in Bertrand and Morse (2016), but we are able to utilize a framework that provides clearer causal
identification. Our results also qualitatively support the results in Agarwal et al. (2020a, 2020b). However,
quantitatively we find that these effects are quite small in the short run, and certainly much smaller than
typical values commonly assumed in macroeconomics and finance. Our results are therefore a challenge to
macroeconomic and finance models that rely on external habit formation to match empirical patterns and
instead support other mechanisms that have been considered to match these facts (e.g., internal habit
formation in macroeconomics, rare disasters in finance). When looking at perceived debt standings, we find
effects that are statistically and economically indistinguishable from zero.

Our final main result focuses on the link between relative income and self-reported happiness. An
extensive literature has studied the link between income and happiness following the Easterlin Paradox, the
fact that higher income people within a country tend to be happier than lower income people, but average
happiness within a country does not increase with overall income, at least beyond a certain threshold level
of income (Easterlin, 1974; Deaton, 2008). One possible explanation for this is the relative income
hypothesis, the notion that happiness depends on how our income compares to that of our peers, not its
overall level. Some prior work has documented strong correlations between relative income and happiness
(e.g., Ferrer-i-Carbonell 2005, Luttmer 2005) although other work has questioned the importance of this
effect (Stevenson and Wolfers 2008). Clear causal evidence for this mechanism is scant. One suggestive
result is from Natali et al. (2018) who study the effect of large cash transfers to women in poor households
and show that not only does their happiness increase as a result, but the amount of that increase is most
strongly correlated with changes in their perceived relative poverty rather than by changes in their
consumption. Pischke (2011) uses industry wage differentials to identify exogenous variation in income and
finds evidence suggesting that higher income leads to higher well-being. Rather than identifying exogenous
variation in income, we focus instead on generating exogenous variation in the perceived income of peers
and using the resulting variation to study the effects on happiness. We provide new causal evidence that
higher income relative to peers sharply increases individual happiness, the first evidence of this kind that we
know of. Our IV estimates are three times larger than OLS estimates or unconditional correlations, and the
resulting coefficient implies that relative income levels can account for a significant share of the observable
variation in happiness in the data. Furthermore, our estimated effects are only somewhat dampened when
we control for ex-post changes in beliefs about inequality, time spent with peers, or spending patterns,
indicating that these channels through which perceived income standings affect decision-making do not play

a primary role in accounting for the ultimate change in happiness. With respect to perceived relative debt



standings, we find that while these are negatively correlated unconditionally with self-reported happiness,
there does not seem any causal link underlying their correlation: learning that your peers are more/less
indebted than you thought does not bring a change in happiness.

The paper is organized as follows. Section 2 describes how the survey was implemented. Section 3
presents respondents’ perceptions about their peers’ income and debt levels. Section 4 focuses on the
effectiveness of the information treatments in changing respondents’ beliefs about their peers’ income and
debt levels. Section 5 presents our estimates of the causal effects of perceived relative income and debt

standings on different beliefs and decisions of respondents. Section 6 concludes.

2. The Survey of Dutch Households
In this section, we first describe how the survey was implemented, then discuss the representativeness of the

survey and some validations of the data.

2.1 The Survey

We use data from the Center Internet panel, which is sponsored by the Dutch National Bank (DNB) and
maintained by Centerdata at Tilburg University. The members of the panel are recruited through face-to-
face or telephone interviews. Centerdata provides respondents who are selected for participation in the panel
but who do not have a computer with Internet access with the necessary equipment (for more details on the
Centerdata panel, see Teppa and Vis 2012). The baseline survey is conducted annually and collects detailed
information on a range of demographic and economic characteristics for a representative sample of Dutch-
speaking households. In addition to the baseline survey, respondents participate during the course of a year
in special purpose surveys.

We designed a sequence of special purpose surveys. We administered these surveys and the
information experiment to every panel participant aged 18 and older in January 2020. Participants in
special purpose surveys are generally invited to take the survey in the first week after receiving the
questionnaire. Those who do not respond receive a reminder invitation and can fill in the survey in the
follow-up week. Given that the survey allows for contacting respondents at a high frequency, we repeated
(part of) the survey in February, March and May 2020 in order to track changes in beliefs and behavior in
the post-treatment period. All surveys were done online. Our dataset includes 2,671 adult respondents

from 2,201 households.'

! Note that parts of the follow-up survey waves overlap with the COVID 19 outbreak. The May wave occurred during the work-
from-home period and the March wave coincided with the cancellation of large public events and the initiation of school



The first wave was split into two parts to minimize survey fatigue. The first part (fielded in the
second half of January 2020) collected information about own household net income and debts as well as
respondents’ (prior) perceptions about the average income and debts of their peers. Specifically, for the

income of their peers, participants were asked:

“How much do you think was the average net annual income of households that you associate

frequently with, such as friends, neighbors, acquaintances, or people at work in 2019?’
For the debt level of their peers, the question was phrased in an analogous manner:

“How much do you think is the average debt of households that you associate frequently with, such

as friends, neighbors, acquaintances, or people at work?”

The text explains that total debt includes mortgage loans (using your house or other real estate as collateral),
car loans, extended lines of credit, personal loans, student loans, checking account overdrafts, loans from
family, friends or acquaintances, outstanding credit card debts, outstanding debts from mail-order firms
or from other hire purchases, etc. These income and debt questions are presented as open-ended questions
such that respondents can provide an answer in euro or select “I do not know.” If they choose the “I do
not know” option, then they are presented with a follow-up screen with unfolding brackets (see Appendix
B for specific ranges). These follow-up questions reduce non-response to the income and debt questions.

Apart from these questions, the first part of wave 1 (wave 1A) included questions on their own
economic situation and attitude towards spending and borrowing, their happiness, and fairness views on
inequality. For instance, respondents were asked to indicate to what extent they agreed with statements like
“Differences in incomes in the Netherlands are too large”; “Incomes should be made more equal”;
“Differences in income are an incentive for individual effort”; “In the long run, hard work usually brings a
better life”’; “Hard work does not generally bring success — it is more a matter of luck and connections”;
“Cheating on taxes if you have a chance can never be justified”; “Differences in wealth in the Netherlands
are too large”. To assess how often people participate in social activities, the survey asks respondents how
often in the last month, they have “met with friends, neighbors, acquaintances, or people at work (after
working hours)”’; “Gone to a sport, social or other kind of club”; or “Taken part in a political or community-

related organization/activities”. Respondents were also asked about their level of happiness through the

closures. The February wave preceded the outbreak in the Netherlands. However, since the pandemic repercussions applied
equally to control and treatment, it should not affect the relative outcomes across groups that are captured via treatment effects.
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following question: “All in all, to what extent do you consider yourself a happy person?” with answers
provided on a scale of 1 (very unhappy) to 5 (very happy).

The second part of the first wave (wave 1B), was fielded in the two weeks (first half of February)
following the first part. We first reminded respondents about their own net income and debt levels (reported
in the first part) and allowed them to amend their response if necessary. Subsequently, we provided
information treatments constructed from the information collected in the first part. Each respondent
participant of the survey was randomly assigned to one of three groups. One group was provided with the
following statement:

“Before we proceed, we would like to share the following information with you. According

to recent representative statistical data, the total net annual household income of a typical
household of similar age and education like yours is: X euro”

Another group was provided with the following statement:

“Before we proceed, we would like to share the following information with you. According
to recent representative statistical data, the total value of household debt of a typical
household of similar age and education like yours is: Y euro”

We refer to the first group (N=824) as having been treated with peer income while the second group
(N=820) was treated with peer debt. The third group (N=825) receives no such information and serves as
a control group. When respondents in the treated groups are shown the statements on the household income
or debt of typical households of similar age and education, the screen simultaneously displays a bar chart
visualizing the provided information. This chart contains two bars showing their own self-reported level of
total household income or debt versus the income or debt of a typical household like them and helps them
to conceptualize their income and debt standings relative to their peers.?

When providing these information treatments, we follow Hvidberg et al. (2023) and focus on peer
groups that are narrowly defined. Specifically, the values of X and Y provided to the respondents depend
on the age of the respondent (age categories: <36, 36-45, 46-65, 66+), the education of the respondent
(education categories: less than high school, high school, college, university), whether the respondent has
a partner or not and, in the case of debt, whether the respondent is a homeowner or a renter. Appendix B

provides specific values provided to each subgroup in the treatments.

2 Appendix Figure Al shows an example for such charts.



The treatments were followed by repeating the questions asking for an estimate of the average net
annual income and debt position in 2019 of households that respondents associate frequently with. This
allows us to measure the effect of the information treatments on beliefs about peers’ income and debt.
Following this, and over the course of two subsequent waves, many of the questions that were asked in
the first wave before the treatment were repeated. Hence, we can measure whether treatments affected the
beliefs of respondents about the need for redistribution, the extent to which they socialize with others, etc.
In addition, respondents were asked questions about how much they had spent in the last month on non-
durables and services, whether they had made any large durable purchases and how much they had spent
on these, as well as a question about whether they had taken out any new loans. We use these questions

in section 5 to assess whether beliefs about peers’ income and debt levels affect their beliefs and decisions.

2.2 Characteristics of Respondents and Representativeness of the Survey

Descriptive statistics about respondents are provided in Table 1. The average respondent is 56 years old,
and about half are women. More than a third of the respondents have either a college or higher vocational
education degree. The average net annual household income is €38,764 (median income: €35,500) with a
total debt value of €90,460, although the variance across respondents is very large for both. These numbers
are reasonably close to the official population-wide figures gathered by Statistics Netherlands, which for
2019 point to an average net household income of €45,700 (median income: €36,700) and to an average
household debt of €102,800 (of which mortgage debt on housing: €88,900). Spending on durables is
infrequent but large when it occurs: the average spending over the previous month conditional on buying

a durable good is €1,663 while the median is €350.

3. Perceived Income and Debt Standings of Respondents Compared to Peers
In this section, we describe how survey respondents perceive the income and debt levels of their peers, as

well as how these perceptions correlate with views on equity and the need for redistribution.

3.1 Perceived Income and Debt Levels of Peers

In the survey, respondents are asked about how much they believe their peers earn as well as about the level
of debt they believe their peers have. Given that we also ask survey participants about their own household
income and debt levels, we can therefore measure their perceived relative income and debt standings
compared to their peers. We plot the resulting distribution of each in Panels A and B of Figure 1 for relative

income and debt levels, respectively. In each case, we can see that there is significant variation in where



households perceive themselves to be relative to their peers. For income, the average relative income ratio
is less than one, indicating that, on average, Dutch households believe that their peers earn somewhat more
than they do. The median respondent in our survey reports earning an annual income of €35,500 but the
median estimate of their peers’ income is almost €40,000 per year (Table 1). In our sample though, we
observe many households who believe they earn far more or far less than their peers. The distribution
displays a fat tail on its lower end, indicating that there are relatively more households who perceive
themselves as earning far less than their peers than there are who perceive themselves as earning far more.
Panel B shows the respective pattern for relative debt levels. Households on average believe that they have
less debt than their peers. There is even more variation in perceived relative debt levels than in income levels.
This distribution also has a fat tail, again in the direction of a disproportionate number of households
believing they have far less debt than their peers.® In Panel C, we show the correlation between perceived
relative income and debt across respondents. There is a positive unconditional correlation between them,
such that those who believe their income is relatively higher than their peers also tend to believe that their
debt is relatively higher than that of their peers.

Panel A of Figure 2 plots a binscatter showing the correlation between the income of respondents
and their estimates of their peers’ income. As one might expect, peer income is increasing in household
income, consistent with some sorting across income groups. However, the slope of the relationship is less
than one. For those earning around €40,000, they perceive their peers to be earning the same income as
they are on average. Higher-income households perceive themselves as earning more than their peers on
average, while lower-income households perceive themselves as earning less than their peers, consistent
with the “center bias” documented in Hvidberg et al. (2023), Karajda et al. (2017), and Fehr et al. (2022).*

Panel B of Figure 2 displays the equivalent correlation for debt levels. A similar pattern can be
seen between actual debt levels and perceived debt levels. Those households with debt levels of around
€175,000 believe that their peers have approximately the same debt on average. As we consider
households with higher debt than this, they tend to perceive their peers as having higher debt levels as
well, but the increase is less than one for one. Hence, higher debt individuals tend to believe that they are
relatively more in debt than their peers, whereas lower debt individuals tend to believe that they have

relatively less debt than their peers.

3 Over 25% of respondents has zero debt and approximately 15% of respondents refuse to estimate their peers’ debt.
4 Jager et al. (2022) similarly find that workers in low-paying firms tend to underestimate wages elsewhere.
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As shown in Figure 1, there is much more variation in perceived relative income and debt levels
than what can be accounted for by individuals’ own income and debt levels. To assess what other factors
correlate with their perceived rankings, we regress perceived individual relative income and debt levels
on a wide range of observable characteristics and report the results of these regressions in Table 2. Column
(1), for example, shows that women tend to perceive their income as lower than their peers by nearly 7
percent compared to men. Those who are employed, living with a partner and who own their home
generally also perceive their income as being higher than their peers, with these effects ranging from 10%
to 22%. Interestingly, once we condition on these variables, education is not related to perceived income
standing, nor is age. In column (3), we replace the relative perceived income as the dependent variable
with the absolute value of the perceived income gap, which allows us to ask what characteristics are
associated with individuals perceiving themselves as further from their peers in either direction. In this
case, the main driver of perceived differences is having a working partner: those who have a working
partner generally believe their peers have similar incomes whereas those who do not perceive larger
income differentials between themselves and their peers on average.

Columns (2) and (4) present equivalent results for perceived relative debt levels and absolute debt
differences relative to peers. The results for relative debt levels are very different from those for income.
We now find a positive effect on age, indicating that older households generally perceive their peers as
being relatively more indebted. We also now find a role for education, with those having higher education
levels generally perceiving themselves as having less debt than their peers. Those with more children
perceive themselves as being more indebted than their peers, with each child raising the perceived extra
debt by 12% relative to their peers. Living with a partner is associated with perceiving oneself as relatively
more indebted, but owning a home has no identifiable effect on perceived relative debt levels. When using
absolute debt differences however, owning a home becomes a very strong predictor: those who own a
home are much more likely to think their peers have a similar debt level as they do compared to those who
do not own a home.

Thus, our survey results indicate that there is widespread variation in how individuals perceive
themselves financially relative to their peers, even in a relatively low inequality country like the
Netherlands. We observe individuals who perceive themselves as much better off than their peers, either

in terms of income and debt, as well as individuals who think they are much worse off.

3.2 Peer Comparisons and Perceptions of Equity and the Need for Redistribution
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To what extent are perceived income or debt standings related to individuals’ views about the fairness of
outcomes or the need for redistribution? As described in Section 2, our follow-up survey included a
number of questions about the perceived returns to labor, the fairness of economic outcomes, and the need
for redistribution. We therefore consider the extent to which such measures might be correlated with
individuals’ perceived income and debt standings relative to their peers.

Figure 3 plots binscatters relating relative income and debt standings and the extent to which
respondents agree or disagree with a variety of statements. Panel A considers the statement “Income
differences are too large.” We find a strong correlation between both perceived relative income and debt
standings and responses to this statement: those who perceive themselves as better off relative to their peers
in terms of income tend to disagree more strongly with the statement than do those who perceive themselves
as worse off relative to their peers. With relative debt, it is those with higher relative debt levels who disagree
more with the statement. Panel B considers an analogous statement regarding wealth differences being too
large. We find the same patterns hold with respect to wealth differences, although the correlation with
perceived debt levels is weaker. Panel C considers a third statement regarding whether “Incomes should be
made more equal.” Again, we find those with higher perceived income and debt levels tend to disagree more
strongly with the statement on average than those with lower perceived income and debt levels.

In the next three panels, we show correlations of perceived relative income and debt positions
with whether individuals believe that income differences incentivize effort (Panel D), whether hard work
brings a better life (Panel E), and whether success is a matter of luck rather than work (Panel F). In all
three cases, we find strong correlations between relative income levels and beliefs about the returns to
work: those who think they earn more than their peers tend to belief that income differences are
incentivizing and that income rewards work. Correlations with perceived debt levels are much weaker.
Hence, at least unconditionally, there are strong correlations between individuals’ perceived relative
income differences and views about equality and the role of work effort.

We also asked respondents two questions that reflect more general attitudes. The first is whether
it is ever acceptable to cheat on taxes. As shown in Panel G, we find little systematic correlation between
perceived income or debt standings and how flexible individuals’ views are with respect to following tax
laws. Finally, we asked respondents to rate their happiness level on a scale of 1 to 5, with 5 indicating
very happy while 1 indicates very unhappy. While there is little correlation between happiness and relative
debt levels, we find a strong positive correlation between perceived relative income levels and happiness

(Panel H): those who think they earn more than their peers tend to also be more happy than those who
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think they earn less than their peers. Of course, this relationship should not necessarily be interpreted as
causal since there are many confounding factors. Nonetheless, the strength of the correlation is notable,
consistent with other papers that have previously documented positive correlations between relative
income and happiness (Ferrer-i-Carbonell 2005, Luttmer 2005).

In the same spirit, our survey included several questions that measured the social and civic
engagement of respondents. One such question was ascertaining how often respondents met with friends,
neighbors, colleagues or acquaintances outside of work per week. In Panel A of Figure 4, we plot
correlations of these answers with participants’ perceived relative income and debt levels. In both cases,
there is a weak positive correlation, indicating that those who perceive themselves as having either higher
income or higher debt than their peers also tend to report more social meetings outside of work. Panel B
reports equivalent correlations with another measure of social activities, the frequency at which
participants visit sports, social or other clubs. With respect to both perceived relative income and debt
levels, we again find a positive correlation with social engagement. Finally, we asked participants about
their engagement with political or social organizations. We find no correlation between relative income
levels and engagement in these types of organizations (Panel C), but those who perceive themselves as
having higher relative debt levels tend to be systematically less involved in these organizations.

These figures suggest some systematic patterns linking perceived income and debt standings of
individuals with their attitudes toward work, their overall happiness and their social and civic engagement.
However, these correlations, while suggestive, should not be interpreted as causal. To do so, one would
need to be able to identify exogenous changes in the perceived income or debt standings of individuals.
Because our survey provided information about the levels of peers’ income or debt levels to randomly
selected participants, this information experiment can therefore help address this identification issue, a

question to which we now turn.

4. The Effects of Information Treatments on Perceived Peer Income and Debt Levels

At the heart of our empirical strategy is the information treatment to generate exogenous variation in the
perceived relative income and debt standings of respondents. As described in Section 2, we implement
this approach by randomly assigning survey participants to either a control group or one of the two general
treatment groups. The control group is not provided with any additional information. The two treatment
groups are provided either with information about the income level of their peers (“peer income
treatment”) or about the debt level of their peers (“peer debt treatment”). We can then assess whether this

new information affects the beliefs and actions of treated individuals relative to those in the control group.
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Unlike traditional RCTs in which all respondents within a treatment group receive the same piece
of information, in this case the signals vary within a treatment group based on a set of characteristics.
Specifically, because we aim to provide relevant information about an individual’s peers, we consider
some key characteristics that typically define social circles. In the case of income, we provide the average
income of Dutch individuals that are within the same age group, that have the same general education
level, and that have a similar living situation with a partner. In the case of debt, we provide the average
debt level of Dutch individuals with the same characteristics as for income but also the same housing
characteristic, i.e., whether they own their home or rent. Within each of the two treatment groups, there
are hence many different values or signals being provided about peers’ income or debt levels given the
heterogeneity in individual characteristics of respondents.

To see whether and how these treatments affected beliefs about peers, we first present visual
representations of treatment effects in Figure 5. In Panel A, we plot a binscatter of the posterior beliefs of
individuals about their peers’ income levels against their priors about peers’ incomes for different groups
of individuals. One group is the control group which received no information. For this group, one would
expect posteriors to equal priors on average since they did not receive information in between providing
their priors and posteriors. Indeed, we see visually that the average relationship between posteriors and
priors for this group has a slope close to one. This is reassuring for the consistency of responses and the
survey quality as the priors were collected in the first part of the survey, about fifteen days before
collecting information on posteriors.

We then group households by the euro amount that they were told was their peer group’s average
income. Note that if they were to respond as Bayesians, we would expect their posteriors to be related to
their priors as follows:

Posterior; = (1 — G) X Prior; + G X Signal; (1)
such that posteriors are a weighted average of their prior beliefs and the signal they receive, where the
weight is the Kalman Gain which captures the perceived precision of the signal. If the provided signal is
perceived as informative, G will be greater than zero and their posteriors will move away from their priors
and toward the signal. As can be seen in Panel A of Figure 5, this is precisely what seems to happen. For
a given signal and demographic group, we see that those whose prior beliefs about their peers’ income
was higher than the signal, they tend to report posteriors that are much closer to the signal than their prior

belief. This holds across different levels of the provided signal and for different levels of prior beliefs. The
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same pattern holds for the debt treatment, as shown in Panel B. Individuals consistently revise their beliefs
toward the provided information about peers’ debt levels.

To quantify these treatment effects more precisely, we estimate the following specification:

Posterior; = by + by X Prior; + b, X Prior; X I(i € Treatment) (2)
+ by X [(i € Treatment) X TreatmentSignal; + error

where (i € Treatment) is an indicator variable for being in the treatment group. Posteriors and prior
beliefs are either for peers’ income or debt levels (in logs). Note that we depart from typical estimates of
treatment effects (e.g., Weber et al. 2023) by including an interaction of the treatment indicator with the
value of the provided treatment (TreatmentSignal;). This is to capture the fact that the provided signal
varies within the treatment group. Under Bayesian updating, we have

Posterior; = (1 — G) X Prior; + G X Signal; = Prior; — G X Prior; + G X Signal; (3)
where G > 0 for the treatment group when the signal is at least somewhat informative. If the signal varies
across individual, then it is important to capture this variation in our empirical specification. Effectively,
different values of the signal shift the relationship between the posterior and prior up and down, as shown
in Figure 5, but leave the slope unchanged. For the control group, our empirical specification predicts that
b; = 1 while b, = b; = 0 whereas within treatment groups we have b; = 1,b, = —G, b3z = G. Thus, a
testable prediction from Bayesian updating is that b, + b; = 0.

We report estimates of this specification in Table 3 using Huber regressions to control for outliers.
Column (1) in Panel A presents coefficients for beliefs about peers’ income levels in the first survey wave.
We find that b, is slightly smaller than one, as is commonly the case (e.g., Coibion, Gorodnichenko and
Weber 2022). Measurement erroring beliefs will naturally induce this type of downward bias in the
relationship between posteriors and priors for the control group. We also find that b, =~ —0.27, which
indicates that treated individuals reduce the weight on their prior belief by that amount in forming
posteriors. Consistent with Bayesian updating, our estimates also imply b, + b3 = 0. Since both
coefficients should depend only on the Kalman gain, this result provides new evidence consistent with
Bayesian updating when agents receive different signals about the same object. Importantly, the F-statistic
is close to 100, which indicates that the treatments provide strong exogenous variation in beliefs about
peers’ incomes. We find similar results if we focus on the subset of individuals who learned that peers’
income was lower than they thought (column 2, “good news”) or those who learned that peers’ income
was higher than they thought (column 3, “bad news”). We also find similar results when we use posterior

beliefs from the subsequent follow-up waves (columns 4 and 5), indicating that the treatments have
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persistent effects on beliefs about peers’ income and therefore that our results are unlikely to be coming
from survey demand effects.

Panel B presents equivalent results for beliefs abo